Detroit, Michigan. study that includes bilateral carotid angiographv and bilateral retrograde brachial angiography performed on separate days? ,s In special cases, injection of the aortic arch for visualization of the proximal subclavian and left common carotid vessels can be carried out.
Evalution of Four-Vessel Angiography in 300 Patients
This paper is based on our experience with a consecutive series of 300 patients studied by four-vessel angiography. 2 The series spanned a period of 16 months, from January, 1961, through April, 196~ , and included a mixture of cerebrovascular and other disease processes. Although the pre-angiographic diagnosis may not have included cerebrovaseular disease, angiographie evidence of cerebrovascular atherosclerosis frequently became apparent.
In this series, bilateral carotid angiography was done on one day and retrograde brachial angiography on another. The carotid angiograms were frequently done under local anesthesia, while the retrograde brachial studies were conducted under general anesthesia. Good visualization of the carotid bifurcation and the branches of the internal carotid distribution required direct bilateral carotid angiography.
Complications of angiography were rare (Table 1 ) but in the very seriously-ill patient angiography may be dangerous. 5 (Table ~) . A clinical diagnosis of carotid disease is suggested by the presence of focal motor, sensory, or speech defects. Basilar-vertebral (B-V) clinical manifestations include vertigo, diplopia, tinnitus, unilateral or generalized weakness, and cranial nerve palsies. Generalized or non-specific cerebrovascular disease (CVD) is suspected because of non-focal symptoms ~35 ~36 E. S. Gurdjian and L. M. Thomas In the group of patients primarily studied for suspected aneurysm or arteriovenous malformation (A-V), the atheromatous abnormalities were minimal. However, 18 out of ~ showed some degree of atherosclerosis by angiography. Although multiple lesions appeared frequently, it was not unusual to find the entire length of one vessel badly involved with atherosclerosis while the remaining vessels in the neck were normal. Occasionally, there was extensive abnormality involving all vessels (Fig. 1) . In some cases, vascular lesions of different etiology were seen.
Correlation of Angiographic Evidence with Clinical Findings
The sex of the patient did not materially influence the incidence of atheroselerosis or hypertension. The diagnosis of hypertension as used by our group required a systolic pressure of over 160 and a diastolic pressure of over 90 mm of mercury. By atherosclerosis we mean irregularities of the intimal lining of an artery duc to a thickening of this layer with resulting stenosis, occlusion, or tortuosity. Both hypertension and atherosclerosis increased with age (Table 3) .
The findings in retrograde brachial angiography are summarized in Table 4 . It should be pointed out that although visualization of the right carotid was recorded in 83~, the quality was frequently less than optimal and did not serve as an adequate substitute for right carotid angiography.
Angiographic abnornla]ities in the carotid distribution are summarized in Table 5 .
Vascular abnormalities of the vertebral distribution (Table 6 ) frequently defy surgical management. In many of our cases the clinical manifestations and the side of the narrowed or occluded vessel did not correspond. The third and fourth portions of the vertebral artery showed minimal and infrequent involvement (Table 7) . In 14 patients, the right vertebral artery ended in the posterior-inferior cerebellar artery, and in 7 patients, a similar situation was found on the left. In these cases the vertebral did not join the contralateral vessel in the formation of the basilar artery.
The basilar artery was found irregular or narrow in 8 cases (Table 8) 
